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Status of Application 

1 . Acknowledgement is made of amendments filed on 02/25/2008. Upon entering 
the amendments, the claims 23-25 are added. 

2. The claims 1-5, 8-12, and 23-25 are pending and presented for the examination. 

Rejections Withdrawn 

3. Claim 1 has been amended to overcome the 1 12 rejection set forth in the 
previous office action. Therefore, the rejections of the claim and of the dependent 
claims 2-5 and 8-9 have been withdrawn. 

Applicant's Arguments 

4. Applicant's arguments filed 02/25/2008 have been fully considered but are not 
persuasive. 

Applicant argues that Nikitina does not teach ceramic grains containing less than 
200 ppm carbon. The reasoning behind this is that the low carbon content in applicant's 
ceramic grains is due to the reducing conditions used when fusing the ceramic grains. 
Applicant argues that because Nikitina does not teach reducing conditions, the fused 
ceramic grains must have a carbon content over 200 ppm. However, this reasoning is 
unconvincing. Applicant does not define what is meant by reducing conditions. In the 
fusing of ceramic grains, the term reducing conditions generally refers to the addition of 
carbon to the mixture before arc melting. This is done in applicant's method. The 
amount of carbon added to the mixture determines the amount remaining in the ceramic 
grains. Applicant teaches that between 0.8 wt% and 5.5 wt% carbon is added to the 
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mixture before it is arc melted into ceramic grains. Absent any other disclosure by 
applicant, it is assumed that this added carbon is the source of carbon in the fused 
grains, and is also what creates the reducing conditions. 

In contrast, Nikitina teaches no addition of carbon to the mixture before arc 
melting is carried out. This would indicate that no carbon, or at least not an appreciable 
amount, would be in the fused grains. This amount would certainly be below 200 ppm. 
Therefore, the contention that Nikitina teaches ceramic grains that meet this limitation is 
maintained. 

Applicant argues that Nikitina teaches that it is advantageous to add one or more 
oxides from the group MgO, SiO, and CaO. However, this argument misrepresents the 
teachings of Nikitina. This teaching of Nikitina refers to the deliberate addition of MgO to 
the alumina to produce fused ceramic grains with the desired, two-component 
composition. It is not, as applicant contends, an indication of impurities. Further, Nikitina 
teaches that one or more of these oxides can be added, which obviously teaches that 
only MgO can be added, rendering the composition of Nikitina equivalent to that of 
applicant. Indeed, Nikitina teaches several examples wherein only MgO (as corundum) 
is added (see Table 1 , examples 6-10 and Table 2, examples 1-6). No other Si02 is 
added. Therefore, it is clear that Nikitina teaches grains containing less than 0.1 wt% 
Si0 2 . 

Applicant further argues that Nikitina teaches away from the composition that 
meets the compositional limitations of claim 1 because this composition shows 
decreased abrasiveness. However, this argument is not convincing because even if 
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Nikitina teaches away from the composition, the composition is still taught and 
disclosed, and thus the composition of claim 1 is anticipated. 

Applicant argues that Nikitina teaches that the surrounding spinel phase would 
be entirely stoichiometric because the MgO is added based on a stoichiometric ratio. 
However, even if the MgO is initially added stoichiometrically, given the imprecise 
nature of fusion processing the resulting composition cannot be precisely predicted. 
Therefore, it is still the position of the examiner that at least a portion of the spinel layers 
would contain nonstoichiometric compositions, especially since Nikitina teaches that the 
amount of MgO added can be varied over a fairly broad range. Because of these 
reasons, applicant's limitation regarding the nonstoichiometry of the spinel phase does 
not constitute a contribution over the prior art of record. 

For these reasons, the rejections previously issued for the non-amended claims 
are maintained. These rejections are repeated in the following section. 

Previous Art Rejections 

5. Claims 1-5, 8-9, and 12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Nikitina et al (US 4906255). 

Regarding claims 1-5 and 8, Nikitina et al is drawn to an abrasive material 
comprising corundum crystals surrounded by an additive that can be spinel (see 
Abstract). An example is taught wherein corundum crystals are surrounded by spinel in 
the amount of 8-10 wt% spinel (see page 5, Table 1, composition 10). Using the 
chemical formulas Al 2 0 3 for corundum and MgO»AI 2 0 3 for spinel, this is equivalent to 
2.27-2.83 wt% MgO, with the balance being AI2O3. This range of compositions 
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anticipates the compositions of claims 1-5. No minimum silica content is taught by 
Nikitina et al. However, neither is the inclusion of silica or any other component besides 
alumina and magnesia taught. It was known in the art at the time the invention was filed 
that keeping silica and other impurities to a minimum is beneficial to abrasives. This is 
stated by applicant (see Specification, page 4, lines 20-26). Therefore, one of ordinary 
skill in the art would have known to keep impurities to a minimum, and the lack of 
explicit impurities limits in Nikitina et al does not preclude anticipation. 

The grain size limitation of claim 1 is drawn to an older European standard that is 
not available to the examiner. However, the FEPA website has been used to obtain 
what is thought to be an equivalent grit size according to a more current standard. This 
grit size is P50, from the "FEPA-standard 43-1:2006: Grains of fused aluminum oxide, 
silicon carbide and other abrasive materials for coated abrasives". The grit size P50 is 
equivalent to a mean grain size of 336 urn. The grain sizes of the corundum and spinel 
composition taught by Nikitina et al are given as 240-300 jum (see page 5, Table 1, 
composition 10). Since this clearly falls below the grit size that is thought to be 
equivalent to that claimed by applicant, this limitation is anticipated by Nikitina et al. 

Regarding claim 9, as discussed above, Nikitina et al teaches that that crystals 
are corundum crystals surrounded by spinel phase. However, Nikitina et al is silent to 
the stoichiometry or nonstoichiometry of the spinel phase. However, it is the position of 
the examiner that the spinel in the material taught by Nikitina et al would inherently be at 
least partially nonstoichiometric, because the stoichiometry or nonstoichiometry of the 
spinel phase is a function of the processing conditions of the MgO and AI2O3 raw 
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materials. Nikitina et al teaches substantially the same processing steps as instant 
application. Therefore, it would be expected that the resulting structure, and thus 
nonstoichiometry, would be the same. Nikitina et al teaches that the material is 
produced by arc melting corundum with the addition of MgO (see column 4, lines 28- 
34). The instant application claims the method of arc melting a composition containing 
corundum and MgO. These are equivalent processes, and thus the spinel phase 
produced would be equivalent, in oxide composition and in stoichiometry. Therefore, the 
further limitation of claim 9 is met, and the claim is anticipated by Nikitina et al. 

Regarding claim 12, Nikitina et al teaches that the corundum crystals are from 5- 
350 |um in size (see Abstract). Additionally, the corundum crystal sizes of the material 
given in Table 1 , composition 10 (discussed above) is from 240-300 |um. Both of these 
teachings indicate that 100% of the crystals would have a size above 5 )^m. 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nikitina 
et al (US 4906255). 

Regarding claim 10, as discussed above, Nikitina et al teaches an example 
whose compositions anticipate those of the instant application. The crystal sizes given 
with the example are higher than those of claim 10. However, Nikitina et al also teaches 
a broad range of corundum crystal sizes from 5 to 350 ju,m (see Abstract). It would have 
been obvious to one of ordinary skill in the art, through ordinary experimentation and 
optimization, to arrive at a material with the composition taught in the example and the 
smaller crystal sizes taught elsewhere in the document. 
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Rejection of Amended Claim 

7. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nikitina 
et al (US 4906255). 

Regarding claim 11, as discussed above, Nikitina et al teaches an example 
whose compositions anticipate those of the instant application. The crystal sizes given 
with the example are higher than those of claim 1 1 . However, Nikitina et al also teaches 
a broad range of corundum crystal sizes from 5 to 90 (see column 4, lines 44-50). It 
would have been obvious to one of ordinary skill in the art, through routine 
experimentation and optimization, to arrive at a material with the composition taught in 
the example and the smaller crystal sizes taught elsewhere in the document, if these 
crystal sizes were desired for certain applications. 

Rejection of New Claims 

8. Claims 23-25 are rejected under 35 U.S.C. 103(a) as being patentable over 
Nikitina et al (US 4936255). 

Regarding claim 23, Nikitina et al does not teach grains having the grit number 
stated in the claim. However, Nikitina clearly teaches that the size of the grains can be 
varied by adjusting the cooling rate (see column 4, lines 44-50). Additionally, it is well 
known in the art that the size distribution of abrasive grains can be adjusted by sieving. 
This adjustment is done in order to optimize the abrasive grains for a desired function. 
Thus, it would have been obvious to one of ordinary skill in the art to adjust the grains 
taught by Nikitina to a desired level using known techniques, even though specific grain 
size distributions are not taught by Nikitina. This desired level could have included the 
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grit number F60 of the FEPA standard cited, because this standard was known in the 
art at the time the invention was filed. Therefore, the creation of grains according to the 
teachings of Nikitina in order to meet the grain size standards of F60 would have been 
an obvious modification to one of ordinary skill in the art. Accordingly, the new claim 23 
is not patentably distinct over the prior art of record. 

Regarding claim 24, Nikitina et al does not teach grains having the grit number 
stated in the claim. However, as discussed above, Nikitina clearly teaches that the size 
of the grains can be varied by adjusting the cooling rate. Thus, it would have been 
obvious to one of ordinary skill in the art to adjust the grains taught by Nikitina to a 
desired level using known techniques, even though specific grain size distributions are 
not taught by Nikitina. This desired level could have included the grit number F636 of 
the FEPA standard cited, because this standard was known in the art at the time the 
invention was filed. Therefore, the creation of grains according to the teachings of 
Nikitina in order to meet the grain size standards of F36 would have been an obvious 
modification to one of ordinary skill in the art. Accordingly, the new claim 24 is not 
patentably distinct over the prior art of record. 

Regarding claim 25, as discussed above and in the previous office action, 
Nikitina et al teaches fused ceramic grains that meet the compositional limitations of the 
claim. Nikitina further teaches that, depending on cooling rate, the corundum crystals 
can be made to have crystal sizes of from 5 to 90 urn (see column 4, lines 44-50). It is 
therefore clear that, depending on the intended application and desires of one making 
the grains, the teachings of Nikitina could be used to produce grains containing 
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corundum crystals wherein 90% have a size of less than 27 urn. Thus, creation of grains 
with this characteristic would be a matter of routine optimization of the grains taught by 
Nikitina. Claim 25 is therefore obvious and patentably indistinct over the prior art of 
record. 

Conclusion 

9. All the pending claims are rejected. 

10. Applicant's arguments are not persuasive, and the new claims are rejected under 
previously used and combined prior art. Therefore, THIS ACTION IS MADE FINAL. 

11. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NOAH S. WIESE whose telephone number is (571)270- 
3596. The examiner can normally be reached on Monday-Friday, 7:30am-5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry Lorengo can be reached on 571-272-1233. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jerry A Lorengo/ 

Supervisory Patent Examiner, Art Unit 1793 

Noah Wiese 
March 13 th , 2008 
AU 1793 



